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(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately control the 
actual floor reaction by detecting the actual floor 
reaction to calculate the moment around the center 
point, determining the amount of rotation to correct the 
target position and/or posture so that the position 
and/or posture of the leg part is rotated, and to displace 
the joint of a robot. 

SOLUTION: A two-foot walking robot 1 is provided with 
a joint on a leg part link 2. A six-axis force sensor 44 is 
mounted on a foot joint, the three- direction 
components of the force and the moment are measured, 
and presence/ absence of landing of a foot part and the 
floor reaction are detected. An inclination sensor 60 is 
installed on an upper body 24 to detect the inclination 
and the angular velocity. A rotary encoder to detect an 
amount of the rotation is provided on an electric motor 
for a joint. First and second arithmetic units are provided 
in a control unit 26, and the first arithmetic unit 
calculates the angular displacement command of the 
joint, and feeds it to a RAM. The second arithmetic unit reads the measured value to detect the 
command from the RAM, calculates the control value, and outputs it to the electric motor. The 
floor reaction can be appropriately controlled without generating the interference. 
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a. minify \'<D'j>t£< t'bmiiS.m>mmiA.miiiJ: 

b. iffB^snfc^if(D±gRS;^4iriBasi5©-en^ lo 

e. B«f2^SSn/t:JggiJ|oIlKfi{c»-:JC^ra!ri2JSgl5©fi 20 
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IS. 40 
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e . 8513^3 n/casi5iii£««c«-5«,>rsiriaaap©fl: 
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f . griai^iE3n/cjssi5©{4s • ^^tcs-cJt^rsJrian 

h©^l*Jj:C^I|2©Kffi%^fii3-a-^MtPS!fii* 

a. 

S3 n^jssiJ@iE«tc»-3c»ri(riBJsaiJ©fig*j 

[»*W4] 36tc. 

g. «<rfa tasks' h«:||IS«:{'P^-rs^j^;^*-^> 

g2fita3nfc*-y > Kcj6Dr85faasiJ*i^s[;3-a--5 

liriasspfiig • ^i^iE^s»> t(ria^5£3n 

iBjasBoffisfc j: iyf/ a yt«ai»*<^jE-r set 
t-rsift^Bi 1 Tm^'^ 1/ asoi^-rti^itcgatgowi^ 

s c <!: *iNFmi t-sii*^ 1 j»)5:t,^ 1/ 5 ^® i»-rn*>K: 
tf«*«7] Hfria^^5£{tffl«^)5RJK:^;*->>h 

«&-5 C t ■r-SiS*^ 1 «?cl,> O 6 :B©l,»m*> 

{cia4£©lW^«6n;J«^» h©$l|«ai$|g. 
[«*J^8] Birfa5SI^Sfbffl«^J5RJS:t»*-^> f- 
::i»5:< tibBUiaPsKy h©B«ig8S*^6©^n{C» 
-:J(,>r*J{)ec i*^afrii»*3B 1 «!ac(,>U 7«© 

ti-rn*^cciat8©Btp^^si)ciJi<-.' h©*ijai$^g, 

©tf©^)^©^^*??* A:tt*©ifi«!^{cift3et- i C i * 

^ i -r ^ iS^is 1 ««ct,> u 8 3S©c»f ti*>{cia*8©iBi 

m>m. 1 0 ] mriajEsefiUs • s^igij£^£3». mria 
uiHv h©3^iBM«:a-:y(,>riJiBe«tigfcj:cjt/* 
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12] il>i& < i fetti^t . Mf2»f*{Cl| 1 © 10 

c. ms^&mcii^mri>mmm:t}^ikm-ri>sMmm^ 20 

laftlffis nfcSgi^s:^fcs^i»riwas^ScDj£ 
«Wan.-Jf-^ h©®l*jJ:y^SB2©MSi*^{t«(HiiiirSM 

smmnm^m. 30 
s. 

m^m 1 3 ] sirfa#(j£^is». «r3an;t< ^ h cDj^^ 
«^{cs-5(,iriiriaa«*^©sgp<Dfiis*j fc 
S 6«:{iiiE-r -5 c i 41^SI[<t -r 1 2 « 

[0 00 1 ] 

•5. 

[0002] 




!RfB§T 10-277969 



- • j:.:*" h>:^sc*M< ci«:j:-5r:^«?>6n-2)Z 
M P*W»*s^J6t83e L/ r *j(<»fcM* I. c ^lliBJK: 5 J; ^ 

[0003] C C-C. ZMP (Zero Moment ft)int)». 

[ 0 0 0 4 ] isa. ^©sig{c*ji>-cw. 
r. s4 0K:7KTrj:5K:> mtE, mm^movmic. 

S5flPJ©JS^*s^JW L /J t>KS«:Kl^•r O * ^ i . *©J£ 
¥K:i®3£0r«,>yt«±©ia:*:«rJ*JS:^*«IS*U. 

Wv M;t«!^Pa^5 - 3 0 5 5 8 en^ZMiOdi^^X 2 

mfom^^nia^v h(D^(Dm<DmwmsimmLx 

[0005] ^C{C*Jt»r». ±«:fflM*«^fflL/r±ft: 
^l&4a7c3-ti-5©«:'i;««c«7c*-^> 
i?>4i^^{C. @«^5RS*ip'C\€ (BSZMP) *t>0 
©II^J*S;^*-^>hfiK:9-*1^aL. ^n?:«7C*- 
^ > h S*S(c-i!ic $ 1± J: ^ <!: &S¥4±T 3 # ^» J: ^ 

[0 0 0 6] ia4 0{cfl^t-J:^Ja:^»!L.^c*>-ofc<^*i 
(Dtclb. C©llK^-rj:5(C&jS^{CS#<£#^. 

H4otc5^-i-j:9K:. mm^ms<ovj 

[0007] ffilgl//<:*iIiaiS^g-e«. 

j^, (aezMP) it>f)<Dm^mm:fj'f:-jt>hiii^tii 

^lJ£^J*S^©ISilfiS^*sja5^-C*«;fc«). a^vh 
[0008] C©*-y> h*0«:i,4:^<i:. a4l«: 

S #fcfi;[S(c^J£7©filS«^«r Siii>. 

[0009] -enfci ») . m 1 &^mmjj<D$sm.wi^i!fi 
4. c<omm. Bm±Bi^t)'p'Ci>^AmmzMP) tt> 
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[0010] u*>o<c*i6. c©iiiiB«jR/sw-c«iailWi 
too 1 1 ] mtf. Ei4 2{c^^j:^{c. mm^m 

> 7- ^ -I' T > ;^ (c J: -3 -c^l^iffiTcS J: ^ i 1/ T 

[0012] sfc. w«is:}t»3-csin>i*in>yci ux 
i>. -e©ii:a«:»2ja^*j3o&>6iaib/c<bir. bs^cr 

ZMP) SiDOtcnjKy Hr^KBH^^i-r-SSI^iasS 
[0 0 13]IP-^. C©MJai3>:7'5-fT>X$IJ®«> 

[0014] ±^btcmm^>:^^-{T>><.mmtitm 

tc. *milSAtt. m««fPa¥5-3 05 5 8 4^4:^il 

0 {c u J: ^ i#fiir«rigi£$H*4S^=»:/^ r 

[0015] ±mufcmm!^=s:m^Ti>tcib. mm^> 
•f'7'ir>:^mm<<cm7Lx. coiNfPa^s-sosss 
4#4>«-c!isg-rsejfj <«T rsir3>:^-7-^T>;^ 

[0 0 16] JSlr3>y7-^T>;^S(iai{cj: 
or. 04 3{c^rJ:^«:, ^'Mlytiift^tdmiS.^^ 

[0017] 
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[0018] m.r>x. c©^©se<j»±iab/c;fta5^ 

[0 0 19] C©^ig©ll2©@a«j». 7tl^Sf)J^j:^*aO 

\^u\.^me^{tifii>^xi:>. •e©^w***»3St^-r 

tec**. 

[0020] C©«§g©lir3©Ba«J(3:. m^nxiil^v 

wmtimi:f^^m)^mmth<itviii'>x. n 

•5. 

20 [002 1 ] C©^l«©ll4©am. J«i^^Sbn.i<> 
[0022] 3 2 JS^tf o f H WlEJWl^li 0 

ffiur*tfr-5*i. -e-titcto-ccisKf h©iflil: (S 

lili*fcD©tStt*-^>h36*^i;. ±i*3WI8ia«* 

y>h©iSitftK^*sti«if-5. ±ia««i©Siti*S3t;^Cc 
j6c -5 i . > h ©b*- i»ffi36iSJiF©l!S 

30 *©l8W«:jEEJg*sjt«3. njif u- h»;^b->-r 

[0 02 3]ee^r. C©^©II5©@6!J«. 

> h©iSitfi)J^«86«:fi«-ri<fc b 
[0 0 2 4] C©I%^©I&6©BW». S6{C. «IiC^ 

40 or. WiC^ttasK-^ h©«ill!tt*»». *^ffi^©;^y 
h©$ija$gg^ii^-r4ci{c*s. 

[0025] C©l6W©^7©Bfl«Jtt. mj^»Wl07^v 
[0 02 6] 

.[Hia««r«-rsfc»©^i2] ±fa©aw4i^-r-5yt 
50 it*«i3SK:*or«. i!>a<ifeSfl:t. airiB 
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s»icmi<oKm^:fHyXjmsini,t^ic, ^<d%k& [0029] i9*W3«(c*or», frsajESWsiH • « 

**jiS-r4#§^^®. iJia^fiRsnfc^^soD^jRS [ 0 0 3 0 ] fa^]H4SK:*or«. s^k. fljrfaa.-j^ 

im^\iiiin.fcmm^msLti^'Ci-^-.t^t>*)ic^m-r > h fci&D-cfriaaaiJ^^Wrs-it^^sbfi^^ye-r 

hic»^i>-ciiriajESi5*i5ife$i±si5ii£S49y£^ iE*m«, B5ia^3nfcjsa5i5ii£fitjj:o-B5fa^3 

^£Si@ss%)€^@. Riria^€$n^£ei:iiifgs(cs nyi:i^H>S{cS':'(,>-cinasiis©fi)[S4»^c^/i;A:»^ 

-^i,^-CmrfaSSI5<Dfi[S*JJ:a'/*/cW^^*s|i«£T-S cfc ^*^SiE-r 4iB< mWLhtc. 

^«:grtBa«ifiis*jJ:jyf/i5fc»^*<@EiET4jasi5fi3[ [003 1] i«^53«{c*-,r». Mga^flcS^og 

S • S^itiE^©. teicmiaiSEEStifcJSSIJOfiiH • *S>'^•3^->K:#*^^5^^5g{fc^ffl|^i5:^*-^> 

^|§{c»-^C>rmriea;K--' h©0 1 *iJ:C>'ll2©Kg5* BiriaSSPlHli!SS9l«^©*jJ;OV*/c{i^lB 

[0027] c ©i«*3«*j.i:(y''«T©if*3«r. r^j^ iK^iMie^fc^^SSjtli^^l^S;^)*-^ > h 

i&^iiicr-s. sfc ^±mmsi w*«:fl«jccw. wapife^ [0032] ii*«6 rtj. mu^mimm 

^vzmc&^^mm.ti>ifi. ^tim!^<D3m.^xt<om^ c 0 0 3 3 ] w:^^7S4c*r>r«. wta^^s^tffi 

[0 02 8] t»*^2^tatso«?g«:*ot:«. iJ»5:< 30 [0034] i»*3W8 ^«:*o-r». BMia^^jefb^i 

t*(c. ■e©5feiiS«:sr2©Mi54:A-l/rjg*SStiiSSIJ e^3j»6©m{c»-5(,>r*2e>iftn<«fi)tUfc. 

«riiiifcigsir*:©i«iac*^6J&:^,w^^ia)n«ji h©$(ii» [0035] it*^9 aK^oTt*. wiz^mimm 

Jlfi{C4BC>r. tirian^K"^ h©^^C< <!:«>S(I^Si5©a <H^mJS:^*-^> hO*®3f)t©fiS^«:«*/tW^© 

«Cf^fflr'5^)*S:^J©BSA3f->«:iS>&< <t«>*t?l^ [0036] m^i ow«:*-»rtt. iSrtaffiSlsfl® • 

*©«i^j£a5±©f¥ffl*'i:v^fc-5sesapfl;js:*»4i'C>;±i fist/fc. 

^^^•r i> mm^^mmj ^'t^^^^. KriasasK: 4o [0037] 1 1 59«c * r « . ftriasajniiga 

f^fflTrs^^;^*^ari^)5KS^*iHi^®« ^^jt< 9M£#©43ctcx/*/t»B!rfasa5«Pitig^«^®{i. mr 

t *>B9ia*^as n/csim5:tr{cs-:5t»rs!riasgi5*i5i«te t&^mcimmm.±mms'^~ji > h *sMiaa3^*©ffii 

s-&«@iEfi«^-r<6£3i@iefi^^#i3. mriai^^ si!©'eti'?4i(c^Be$n<&j:^{c. M§a£Si:©@igS:is 

tcU.^ifi. «!riB^5£ 3 tifcS«iJES|5fljS^ffi.C»j^* S [0038] 1 2 :®{C* r W. :i>i& < i 

(,>»-e©)a«*<D»)«c|Hg-r*J:^«:. «tfiaB«fiig*j |»iB»«:(c»l©M®«/M/Tigife$<i*i«fc. 

J:OV$/c«^|^5:«EiE-r SSSPfiig • ^ISigEiE^S. ■e-©5fe«fc^2 ©Mg5?r/M/rii*S3ti5JESiJ*«i;i/c 

*iJ:i>*H(rfa<iiE$nfcSa5©{5lrS • ^^{ca-:Jl»rmrffi ffi?^*©«ig|J*^6J&:'S««;i^8(in5K-:' h©$(iai$|gK:*j 

osff V v<om 1 *jJ:o*m2©Kfi5*^fii3't±5Mafg:ar g«riao!j<'7 vcypu^ it>f5rgajEaj©gstiig*j 



Ci 



<^mW- 10-277969 
10 



9 



tt. m^u^y [-(D^mmmcsrji.^xmiEsm^^o c o o 5 i ] n^m 1 o«{c*-3-c». iiriaufciiifii 

[0040] [0052] fi*^ 1 1 ]l{C*->rW. MiBL/ifcira^ 

^j^s;*: t m&^^mmjifimi Li.mti> h rtifc 0 16 [0053] tm^^ 1 2 jbjc* ^ r is^^ 1 rm i- 

[0 04 1 ] sn%. izmntji^tiV)^mmmi-cu<. iEs.^-mmii<cm^-rhtii:tii-cisz<o-c.^miM 

icifm-ri0^s.t)^Mm<icmwr^cti)ivt?>. [0054] 3mic$>r>xit. mn^mi zmt 

[0042} 9>^nniiiiyvo>mi^mmm mm<mmmk^m^ctifixiii>hmc. xi^-vVK. 

[0 04 3] ii^«2«fc&o-cw. ii^jsi^iiais i«is;^s&i3.-K'^ h<hbt:«2Si^ffo^-y h<&wci 

[0 04 4] i«^JS3«(c*-3r». ift^JSl^ilil^ [o O 5 6 ] auj^cDWiSJ^ttajJif KDfraiS?g% 

WfC^JtaJ-rSCi^l-C^S. [0057] H^i^cr)in< . Z&mfU^^v h 1 Kifee^ 

C0 04 5]i93»B4]9«:*ortt. 4o ti-eti©)Bigp y>i' 2 tee (S«?©fiS 

[0 04 8] If 5 «{C*or». 19*391 ffl©MgiilOR. 1 0 L (J&WJ^R. a£M*Lir-5. 

(mmn^^m^cbifi-c^^t^. '^mi^imt) oti^o . as osisp) ©p-;u:^i6] (Yiastof)) © 

*r6)±3-a-5C<«:*l-e#i. Mg5l2R. 1 2L. ISIf •;»9^:^|SJ (XWl^toO) ©M 

CO 04 7 ] i«^6«tc*-pr». wrieL/Zcililfil© ffil4R. 1 4L. KSP©n-Jb:^(«J©M® 1 6R. 1 

i!mmh^ni>c.tifix^i>t^tc. ^ss&nmtm}^ 6l. a«©a-ju:3Erifii©Mfi!fi sr. isL.igti^ 

-@|oj±$-ti-^Ci*i-C*S. ^:^I^©Mfii52 0R. 2 0 L*^6.«fiJ3n4o 

[0 04 8 ] i»S?S7S{C*-or». Iiriai/3t<b|51fil© [0 05 8] MSSl 8R (L) , 20R(L)©TaP«: 
ifmmk^m>Ci.ifi-C^i,tPiK.. 05ifyh©^b-> 50 tija^P (JSaP) 2 2 R. 2 2L*i8t#3n4i^*«:. « 




n 

15) iJMfflSl OR (L) , 12R(L). 14R(L) 
«>6. JS»Sil (SlrKIti:) (in® 1 8 R (L) . 2 0 R 

(L) ttdis.fissstimmtit:m'} 

>d'28R. 2 8L. KMgiJiSM«iit«TIISy>i'3 

OR. 3 0L-C3*esni. 

[005 9] ±ia©«RS;K:<fco. wspy>i'2»2Ee© 
cn>b(D6 * 2 = 1 2fi©Mtis*3iajafta-cig8ii-rs 

[ 0 0 6 0 ] c<owiffl$-cf^a-r5±f*©Cig*jj: 
c 0 0 6 1 ] 0 1 {c^-rip< . &mB<oT:^mt^<o 

6«i:^J-b>f 4 4*!!K«3tl. :^©3:^ES»Fx. f 
y. F2 <i:*--rf> KD3:#I^IfiR^Mx. My. Mzi 

!S£*ftltUT.S>. ±*2 4{C«MI4-fe>-f-6 0*s 

i9S$n> ziiii (iSit:S»[Sj im.t}li\P\) ) ccs*-r5.ffl* 

[0 06 2] la 2 (C^-r J: 5 {C. S^2 2R (L) <D± 

Anti'*ie:^j:2>SJ£5*tt«:3 4*ste6*x?.„ «tatim3 
2»m«l(c». S¥2 2R (L) {cBJ0W:t6nfc:^ 
J&^<OHA K8U**i. filrMfif 1 8R (L) fcJcCXef* 

:^-fe>if4 4fflij{cazom^n. fria^-f KSWKjiptt 

[0063] Stti«Cj«i^-C^^3*ifcS¥2 2 R (L) 
SW-5<!:/'C;K^«t3 2 iaj£5»ttf*3 43!)ifctoi5». S¥ 

i|$ra¥5 - 3 0 5 5 8 4#(CiB*g34ar(,»-5©t?. UM 
[0064] JEtC, m 1 -C»H^!&^BS-r.6*«> 2ffi# 
taw 6*1. iW*>6!£>S(cjJ:fCiiji^ffl/-r(,>*ci.-jf 

[ 0 0 6 5 ] a 3 y h 2 6 ©l¥«B4S^-r:?'0 
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■5, ^E-cK:tei,»rMS4H2>i^6 OAj:i'<Diij:^«A/D^ 
^SSTO-CT^'i^^'Jl'fiiKI^^Sn. ^•<D^H;^»>'^•x 7 2 
?:/^^-CRAM7 4(C^S6nS, ^/cSmSll^r-^'KW 
»l/rgBB3n4i>3- y©iH:*>tt*'J' > f 7 6 *^ 
UrRAM7 4rt«:A:^3n4. 
[00663 $(I®a- hF«3{C»C P UA^^tt-SH 1 . 
m2©Si»igS80. 8 2*i|9;W6tir*J»3. 

m^S8oi,mm<otta< . roms 4K:ts«^5nrt»^ 

AM7 4tC^im-r-5. t tern 2 (Dmn&S 8 2 iXR AM 

[0067] C C-C. C©?f«B§*j j;y:|affi-C<gffl-r -5 

ra¥8 - 2 1 4 2 6 1 #) 'CmmLfcjmiC^'i ) . 
20 [0068] r^gj tt. cijK-^ hX^fCteW-S-HSaW 

[0069] #J»IK:». aUS#«:oWS, UniWKCCP 
m-ri>mKtHmn&^Bchtl^'^ (n : 
30 2, ttTIHO) . ^WK:fpfflrS)5feS;t;«:^^L/fc^o 

[0070] S¥j«S;^»f^ffl.#,i^c{c*i*^S;t»<t;^ 

40 *il8l|j^Kg l/fc^-r 41#Pa¥ 6-79657 #-C» 
[007 1 ] ^]5KS^«f^ffl*<b-ec«:*>7!(>-5 

». i8ii:l*$*>t)©fiS^4^<*-^>f-fiR55-*5 0-C*i 

[ 0 0 7 2 ] ^j3cS;'3©SMfii*S^^S;^<!: C» -5 , 
50 16W«ciFSB-r5:^S:^-C**. ^r>X. m-^. BS^ 
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to 07 3] 1^8. mebv:n&ntcJ:^ic. a^ZMP (ze 
TO Moment Point ) W;X©<i:^>{C5eSSni. S 

iSiafi$t)«3©fiS;^5-*^tO-C*5^j:e>lf, 
•€-©^,*SMZMP (Zero Mament point) il,*^. 

ZMPW. ^^<Z)SS:^:t«sR»**or^cc»|!B»). — « 

miC^tbt^tii>, JWT®Si?gr». S»L'-t>r<TS/'c 
fete. e^ZMP<bli'5S^5:fflt^€.»^*.*i*s. Mk 

[0074] Sffi^McS*oa«fia*BSSS^ja5S:tr 
[0 07 5] ccr. ccr)i6g^|©iMi{cot4rssi-r.5 

/Co 

[0076] -e<DWja-ii*^te<Dia4 o {cm-rt^sa-rsiis 

mu. C(D*-pf>h*o«:i/J:5<b0iJS«r*04 3 
[0 07 7] u*iL>i*i6. Slr©lsI«{cJ:o-c. ISl 

«ZMP) itoO©j|^JS^*-^> 

[0 07 8] «£ot:. sir3>7'^-^r>;^*iJ®{cJ:4 

S^^/SRSJ^JttJ'il^j^ (a^ZMP) 

[0079] ^E-n«:E§±-rs:sriS©o4-:>i Lx. mm 
=1 > 7'^ ^ r > ^*|J® i sir 3 > ^ T > ;^$'jaJ<Dra 



(8) 10-277969 

14 

mttxmodK 

[0 0 8 0] m4 3t<cmtmixit. mi^^*^ 
mALxi^^imu^^LXi.^tcmj^'oh^K^m^fjio 

7 ^T>:^M&H)m^iciffm.Lxi,^K£(,>t *>#^s. 
[0 08 1 ] «±©J:'J<c. s«3>^^-rr>;^WSP 

[0082] fie-o-C. ^©J^»(C#^^g{C4Bl»r 
[0 08 3] •en(cJ;oT;*:iSfi«J!^C^*a*3-?»«M 

[ 0 0 8 4 ] 04 tt. c<Dmm<Dm^K.mimjm«i^ 
Komm^s (ii oxmsomi ©ms^ss o 

felT> ia44#Mt'-CC©$|g<D^«fiS4ilSi 
[0 08 5] C<D$IS»#^^fi£S*m> ^^^S 

w:ti-r-5„ e®^s«. mm<D^ 

30 ^i^«LiI. aS^^JS;*j4''i:\'*i O^ZMP) m^fcJ: 

[0086] c<Dmm<oBmicisi.^x0^&imi)mt) 
'C»;i»v s^zMPtc-^-r^. 

[0 08 7] mSiCU^K^ h l*S¥***tf^^i*© 

mi&W: fc^-:fir%02S¥it>5Cii^5. 

(SO. i&§^RSc§<Di^fffl»5feK:JllSL./c!Nfim¥8-2 l 4 
[ 0 0 8 8 ] 0 4 ©SiliecRS i . C <Z)^g»gS)5RJS 

( s« z M p ) t mm&w-iis. • ^^^uxt} t 
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[0090] ctih^f^i:ms.-rismm i 

pS8. C<D|g-CttS« (MfilSlS. 2 0R (L) ) *i6JS 
qi2 2 R { L) '>^CDSaiJiJ,^«rM,';Si S 1 (c^T 

<fc^K:jS¥l!Wri«a*xfili<DiE©i6j#. s¥£:^r(fij4Yfi(i 
[009 1] @mS;t>^SeS{*. MK:, ■WIS8fi«j-C«* 

ST**. 

[009 2] ^^^*fflt,»r±l2©J:^K:S:S$nft:Sli 
[009 3] 



10 



[008 9 ] 05{c^-rcfc'>Ad:^&S{c3ti/r. 
^2) Mi«i3^t#»jrw. mmm 1 s.^ms.t)fp'L^mt 

T-6, 

• • -ssi 

[0094] c ©cfc ^ (c«a«)fcaS^S¥*-S:^WiliK 

(#§3^6 - 7 9 6 5 7^) {Cg2a!?nrt,^*, 
[0095] H4®iji§9{CM-&t. C®ilg«SIIS«S 

[0098] na^v f-©^»i&S«!WK:S5S^t3-&-5yc 
(@«ZMP) ?:fm^&iL/-C#ftie«J{C^^3<i- 

[ 0 0 9 7 ] r89. W^Cig^S&O^Ki' h©a«*^^3&sj5RS:^ 



so 



[009 8] *>L'. P5t<;' H*i^±H!lf*-C*-3r. ^ 

^{ciit^3#.5C<fc*Sf tfei^Jg-r-Si. S¥©«*a 
fil«3 2 *J J:afJSJS5itt(*3 4©fct>*{Cj; r>X^Ci> 

[ 0 0 9 9 ] K 1 ) a©^J*J5;^t}3'Cxj^. (g^z M 
P) 'S:tp'C-'tOtcmm^io*)M^ (SP^. fe&M*) 
*-H2) BS^fliS:t>4>'i:>,'iS (BliZMP) *«'C»<b 

*-F3) a«I^S;^tf'Cs* <SSZMP) 5:4i.Cvi 

K 5 ) 2E«W^«jS8n 
^-F6) ±T¥tfS«lSin 
[0100] C®rt-C. K 4 <t*- F 5 ». 

immm 3 2 te<fco'?*i4i*3 4 i)im&iE^:^\^<D^A.m 

4a^«l3 2«;cf:Cf£ig$jii1i<$3 4»M»r:«'r^©«lH^3(>{iC 

[0 1 0 1 ] ^0 4a*S©F*3. *-K3<!:^:-K6W 

teJ:C/«^-r5ll2©||jS©3^SS-C«*- K 1 i*- K 
2K:*t-r-5$tJffllft:W*ff5C:iirS. *-Fli*- 

F2K:*ff i*Uffli». cn**^c^,»iHi^^©ti^^JK 



17 

C 0 1 0 2 ] K 1 4WfflIT^fc«><Dfi|fPS«. 
md <i¥L<«aS^J*S;'34''C^* O^ZMP) tt>* 
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±:^[Si«: z witc i *) . mi S¥©jamirF©)*ffl±©^^, 

■5t>CDi-r-5, Mdmd<DXRK^?:Mdmdx. 
YJfiS^^Mdmdy. ZfiS^«rMdmd z ilBj^f^. 

i4) ©err 0X^^*0 errx, Y^^}-?r 0 err/. cn6 
10 ©B^raSttS-fii^ Cd0 errx / dt). (d0 erry / dt)ii2ii 

CO 1 0 4] Mdmdx*jJ:CJfMdmdy». 

s:co$iwflij«:<j: o-caissn^ . 



Mctadx = - Kthxe errx - Kshk (dS errx / dt) 
Mctaidy = - Kthyeerry - »«v (dflerry / dt) 

[0 110] ccDSis«iirtsi*^3>7'5-rT>x8&{'f 



CC-C. Kthx. Kthy. K wxteJcCJ^Kwytt, 

[0 1 0 5] «iis-r««#3>:/^-fT>;:^ttfm?Eai5 

[0106] 04©Sil«K:R-5i. COilgld^ISS^ 

ffiL. ■?-tik:J:-jr6«rtJH2>-9-4 4©t^aiffl4]^IR^ 
[0107] C(D^mitUJii^ h^{5I^*f'>'l' 

ismu^v h I©J:^)Ulffli*fc»30M®aaffi**6 
[0108] C©SIM©?^^-C»jI=*^^i-77^ 

f§ i «^ 3 > ^ 7 r > ttf^^^iSgp r «EiE $ iE 

• ^mm) *A*o. -eti6*»6 1 2m<om$Si 
( 1 OR <L) ?ci') ©Mfiif^fiif§<& («) 

[0109] C©i|g»^&n> ha-^ (IJKUfcm 
2©j||«Lilg8 2{cp|i;) *i!iit. ^fl[a>hn— 5 

hi © 1 2 moKmcym&.ii&mmir^. so 



[0111] 1) h^fiiS • m^mWKDfcisb 

<*-y>hMdmd) tmn±ms:t)(D^Mcm 

[0112] S*2 ) SJE^©«ll!lt4*fil^-r-5fcei) 

[0 1 1 3 ] j^. isfi-rst. m'Bum±m^=s:m» 

±m^t a^ifej^]S;^©^;^3Cc-i!c3-t*^c*i6 
[0 114] ±fB€:irilt or0 1 0 7a- • 5^ + - h 

^siBj-r^.. 1^. a©^{cK^T-5saa4ff^Ei4$i 
g©«tegs«*^-r. 

[0115] 5fe-rs 1 0{c*jt>-t:§^g*»j»!fbL. s i 

2 «rigr S 1 4 {Cji*. ^f-f-rfJOii^^^^r-S, 

■<-r«ii»5ii*»5 0msc:<i:«:j5:$n. fip^. ummm 

»5 Om sr*S 

[0 116] ^c»rs 1 6icm^-c^^(Dm^wt>*) 

n^<b*»S2 2(Cjt«fi*«C. ^$n-5i*»Sl 

8(cjt^•r^fYvt*-r-'>-^^'<XL/. s20^CJi^ 



Cli) 
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[01 1 7 ] igSl^T S 2 2 ^cm.^. a«*«©m^fil?r 

cct?rsg»j»x. Y. zswtcfciti risi#j 
[0118] ^c»-c s 2 4 tcJt^-cas#swRs^'^l 

[01 19] s 2 6 {cji^•ca«lssmjS^* 

[0 12 0] m^TS 2 8{Cii*. «frtaL'fc<^i2>1>- 

^IffiSti/ti l?SI^S3£fb*SS/ci6KH!riSO/cSi:2 {C 
t>£orffi«:^)*S^*-y>hMdmdx. Mdmdy 

[0122] ^ur s 3 2 i,cmA,-cm&s.^m^t}i:^ 
ffi^-s, cn«BaiHoi0<. 6«i:*H2>-y-4 4©m^j*> 

[01231 i|SC»-CS34«:Jt*. PiWli«ft0db V 
fcJ: 5>'SH¥ffl«ft 6» n X ( y ) ?:^^-r C tlit. 30 

[0 12 4] ^©«^3>y^^T>XSbf^^g|J<D('P 
fcl^THl l{Cn^-rJ:^(C||l£^2 2R (L) <i:||2 

js^2 2L (R) icm&&^Rtnfii^mLxi^i,tm 

[0125] CC-C'^i' h^UF n a c t»mnJ£¥)6RS 
:^0:tlfiS^*^-r, -^f hiUMn a c t Wl^nJS^SRS 

> hfi£^4^^, h;HVIn a c t<D|oI# 40 

[0126] c<Dmm<osm±mBct}it. m 1 2 tcm-r 

ff'Cv* (@«ZMP) v:is»im^±ms.t}'^-^>h 

sz M p itmu±ms::tj^-jt > h ®*¥:«rifiifis»*j 0 

[0127] cnsrsc 1 icm-ixm&^s^w-B^tnc^ 
IBTSi. lai 3«:^T<J:5«:fl:4. I5lia{c*j(,>-c. so 
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h^PF n r e f WB8BirnS^«RS:^©^fiS^*^ 
•r. "-^i? h^HVIn r e f {JS^mnSTJ^jS:^©*-^ 
> htiS^^a-r. ■^i' hJUMn r e f 
Mn a c t <b|^^-C&'&. 

[0128] mmofcib. ±»mmfmkiicmn-^ 5 
[0129] miSi<D^m:mmmmm-^'Cit. 

h 1 <D±W^imikmme e r r x. 6 e r r y(cS 
-5t,^t:M«^*JS:^*->>hMdmd?r#fflTS, C 

«^j5RjS:*3*-^>h©:?3^^«>o-c*s« coimic 

M!t.-ri>mfSf±Bm:t}'^-'jt> hMdmd^iai 4{C^ 

[0130] ^m^m7c$-ti:i>tcif)icit. Bn±imt) 

*'C^^ (a^ZMP) *t>f)©ll^]S^*->>KZ) 
S«:^iacJg**-y>hMs umr e f i 
ffl«:^)5RS^J*-^ > hM d m d ©«J©*^JSR»{ciiS£ 

[0131] -:f3. Sm^mKtl'P'C\'^. (B^ZMP) 
■C«Be{^J5|cJS:^*-^> hMs um r e f ©**:Sr|fiI 
^:9-{iO-C*2>. SeoT. M^2Ea©^^M#^«7C§ 
#S/cJ«){C». B^ZMP*t)«5©^^ja5S;^*-y> 
h ©*TRS^« . M d m d ©*^fi5c»{Ciie!e S 

[0 13 2] C©||JS©JgS(C*-or»1«^3>7*^-Y 
11*1) ajK-:; h©^^*4*^^<t*(J®-r.5teJt){c. 

as^eRs^^i'D^, (BSZMP) sfco©si±ms;d 
*-y>h©*JF:fri^i <x. Ytt:&isi) »{Rife 

y > h M d m d ©*¥:^fiS^«Ciit(£ S -If 

S*2) sjs?F©jg«!tt«fii«r5/cd{)K:. -c^^A^t? 

x> h©i^>isffii*/h3<TS. 

[0 13 3] (aOv mm(om*). s*i) is*2) 

[0134] js¥©ag • ^oi^iEit, c<Dmm<Dm 
s§-c»^x©J;^«cif ^. 

[0135] 2 ) 1 a¥flcjs^4i.i:v*Q 1 <Dmu 

ilg'^i' h;UV*fc»3{c. **|5IIkII0 d b vtc»m^^ 

Bb-rs. i^tti/yiia©^*Q 1 • i-r-s. Ill»«c. g«l 
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2' i^i, 

[0 136] C©@IE«0db v*M)»1i««il»^. 
Ji&**iQ 1 . **=l>*iQ 1 ' (D-^i' hJi'^^f \-)i'Q 1 Q 

h^l/Sr-^i; h;UQ2Q2' if-S. aietCQl* iQ 

2* 5:^j^T. 

[0137] 3 ) 1 Ja^=£. ^^tt^ifJC'^i; id 

h JWQ 1 Q 1 • WdmmtH («t3f±T#H») 

Q2' /cww^ittis#i. ^8(ia©eeu&s¥=&ia 1 
6{c*i^r^f, 

[013814) ^>C{C. 1 S^*Q 1 • ^&tfi^» 

tc. Birf«:^(6iliii (xfii) s*DO{ciiHtoft0 1 x> 
isiiiii (Ytt) ito»3 4cii^^ia 1 yfmm^z^i>, n 
««c. a«i»2jET*s«^2jeT*Q2' ik'^.mm 

(YI4) St>OK:@feft0 2y/cW0^31±5. HiSII 20 

[0139] «±©ii««tiiifS*ijaA-c^ct:tn«. ^li 

tcJt«^Ur#H¥{c^«3n/c«*a«l1«3 2^£lg?»14 

^rSIIJPRJ5^C^ibSi©iai©RH5^B. «T{C^r^ 30 
[ 0 1 4 0 1 1 ) MltPlifRA e d b vfcn^*aif¥0 

[0141] #142) 0nS^P-X|««^fc-t:f^&aif'Pt^r 

tf'Cv^Kf^ffl^ n J5E¥J5KJS;^©*- y > h ©XfiX 40 

tjX^. mmc. ISnS^YM«ft/i:W*g|{'PL-Cg^m 
n JS¥^l&*|5ie$ -If 4 urn n S^FJeRjS:^;©*- ^ 

[0142] !Nftt3 ) Ml«l||«ft 0 d b V. SJSJPXffl 
«^teJ:Of^S¥Ylii«^*|^l^{cmf^T*<!:. USS 

[0 143]«Fttl*J<tCf«Ftt2«. cn^iMRf'^W:!* 50 



*s * 5 C i * jj\ L. r t, » S i 6 . 
[ 0 1 4 4 ] la 1 8 > 7'^ T>;^«){^9BeSlJ 

CO 1 45] ftlSi-rii. ffl«^«KS;t»*-^>h^E 
Sk:*j(,>-c««^]*S:^^-^ > h M d m d ©^le^lf 

-^>hnc<!:*i6. W)Wli«ft^5eg|5teJ:0'»nJE^pX 
<Y) ti«ft^g»K:*iC»rlJj^©?««^ 0 d b v*jj; 
ZJ^enx (y) *»5g^S. 

[0146] ;xcc. m^$titc^wm^nicmrs\.>xm 

(cn41SiESSS¥(iiS-^^it*'5) *^{5I^» 

n S «*3i<ifi| 3 2 -fsjliSSfiittf* 3 4 ©^fi* 

[0147] «TI¥^-r.Si. W«^J5KS:tl*-^> h 
^ES«. tt«^fl5S:^*-V>hMdmd*. WJWffl 
«*-y>hMdmddb. ^S¥lf«*-^> hMd 
mdlx, y. Mdmd2x, yK^^ffi-TSo 

>hMdmddb». mmmmn <js¥±ts) 

a d b V *Mlf^-r -5 C i tc^ -3 r Be!±iaaS:^4''C\* 

-^>h©as«i-c*s, 

CO 148] hMdmddb©V:^IfiJ 
*t>«)©fiR«>*Mdmddbviffi3^rS. (88. b 

ji' V 3 > y 7 T >:^m{'^^m)mmv^m l 

)t'<i' V{cil3ii/. ^ii[:S-iojK:fciSii-r-5 
-ci' hJU*Ui-r-5i. MISWi«*--'f>hMdmdd 
b©U:^|n]^^Mdmd d b uW0{cS5£S<i*. Mffil 
ffl«ll0dbv*j^f^Lr4>. J35)S:^©U:^|6l*-y> 
h ^^-r C i » -C t & t > 6 r ab . 
[0149] C©Sltg©J&fi8-C«*i«^j5B5:t»*-y > 
hMdmd©JSia*|nI(!R^3&iO^C©t?. Mdmddb© 
^iS.:^^^M dmddbzfcO (ciSi^S n*. 
CO 1 5 0] ||lS¥1ifll*--»'>HVIdmd 1 ^ 
lJ£¥l««ft0 1x, eiy^mil^tiCticjz^xm 

h-C*^>. 01S¥l««*-^> hMdmd l©XfiS:»- 
*Mdmd I X. YfiS^*Mdmd 1 yilBi^-TS. H 

2js^«*-^>Mvidmd2». mzs-^mne 

2x. 0 2y«:ai{'p-r-5CitCJ:-3-CS««2JS¥i*]S 

JS¥fflil*-^ > h M d m d 2 ©XfiR^*M d m d 2 
X. YliS^^rMdmd 2 y iiaa-r*. 
CO 1 5 1 ] ^ie«. M^«i5c©<J:^K:tf ^. 
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Mdmcldbv = Wdbx * Mdndx * Wdby * Mdndy 
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^3 



Mckndlx 
MckncHy 
MdncCx 
MchicCy 



tWx • 
Wly * 
W2x * 
W2v * 



(Mdndx - Wint • Wx * MchKfctov) 

CMcindv - Wint * W * Mctaddbv) 

CMdndx - Wint * \/x * Mdndd>v) 

CMdndy - Wint * vy * Mctaddw) 



[0 152] CC-C. Wdbx. Wdby. Wl x. W 

1 y. W2 X. W2 yfcJcOfW i n t Uf^mmMi>f^Wl. 
V$)i>, Vx»'^i' hJUVOXRS^Ofit, VyW-^i^h;!/ 10 
V<DYfiS^OfiS-C*4. CO^PV. Win ttt. MWtt 
{StA *»f?-r-6 C i K J: o X9i^Ltc±mSJj'f:-j( > 

[0 1 5 3 ] sea isc4®si»«ia*tf 

[0154] l^ffl^©^}-Kffl«*^l8cWd b X. Wd b 
y. Wlx. Wly. W2x, W2 y teJcO^W i n t © 

K^miazotc^-r. 02ocd-''55i->«, ^jtroa 
[0155] 1 ) mmmmMt&S:W-m»nifi^ 

[0156] aS,^.2 ) M»?i«ftfc^C>'SS¥fi«ft * 

Mcfaiddb\/«\^ 4- Mdndlx -t- Mchid2x = Mctoidx 



^i:-5'<<ffl«^mS:**-V>hMdmd«:a(,iffi 

[0 1 5 7 ] C©^. miLm^0'<fmrj:iii^UK.St>CX 

i'©<t^tc. MWlffliS^-^>h©V:^ri6lfiK^>Mdmd 
dbv. Sja^«*-y>hMdmd 1 . Mdmd2 

[0158] c<DU.u-ci,tmm±m&tf'p'C-!^.. (smz 

MP ) it>>)<Dm±mm:ti't~^ > h (D:^^^;^^^ 
SWR^mS**- ^ > h M d m d ©*¥:*rrfiiJSR^{C 

XItlf'^^S|J{C>PtTiS*l«rPJE-r*/c*{C. ) s;5 

iSC6©w:«r4^j:-5'^ < jiSST 5 J: ^ Ks^iias-r^ 

[0 15 9] 



^5 



Mdiiddbv*Vv -I- MchxUv + Mdmd2v = Mdndy 

• • -see 

[0 160] CtlfC^S, iC4*RA-r-S<i:. ^5 «SC5«305« 7 ^6 «SC8(C^^$nS. 

CWdhx * Mdndx + Wdby * Mdmdy)*V>c + Vflx » (Mdndx - Wint * W • (Wcbx * 
Mdndx + Wdby * Mdndy)) -i- W2x * (Mdndx - Wint * Vx • (Wdbx * Mdndx + 
Wdby • Mdndy))= Mdndx 

• • -^7 

(Wdbx * Mdndx + Wdby * Mdndy)*Vy + Wly * (Mdndy - Wint » Vy * (Wdbx * 
Mdndx + Wcby * Mdndy)) + W2y * (Mdndy - Wint * Vy * (Wdbx * Mdndx + 
Wdby * Mdndy)) = Mdndy 

• • -SB 

[0 1 6 1 ] MdmdxiMdmdy7&iffiS©fii4ffio ★iCl 0. fciO'SCl 1 *l«I^CCjg|S^n«ac>. 



Wint = 1 
Wlx + W2x =1 
Wly + W2y =1 

EP^. W±©ts?arw^9, ^1 oisjzzf^i 1*08$ 

[0 1 6 2] ^?fB*rttMdmddb v^a^KL/TM 
m^»Med h v*jaf^bTJS¥©tlB*«EiEL/-r*>. 
M±mS.t>^-- ^ > h ©^^*1M d m d d b V K.^-^ 
r^STSiii^****. m^itm2 l©J:^fcM«i3t^ 



50 



• • -^9 

• • -SCI 0 

• • SCI 1 

li)5:c»t*?Jjr». 0 d b vCCJ:-5-cmiJE^©t4iK*T 

[0 1 6 3 ] im«(C. Mdmd2*a^(CfC^2JE^ 
li8{Rft0 2*Slf^Ur»2JS¥©fla[*<^iEl/r*>. H 

mS.t)'f:-j' > h ©if flnfi*iM d m d 2 {CtSil'^r::?^^-^ 
l2l2 20i5{CMJ«l3S^»i©ft 




25 

[0 1 6 4] seoT. ^6ims.-ri^'>ic&m 

[01651 *tfB#©;»Efflm*^IB;S93£t«|-C«>iH2 
0-C«. Win t^OtClftS-rSCiKJror. 02 1 

[0 1 6 6 ] !fff5^J&Ci«:. ia2 l(Dj:"5tC®ffl-rS 

So 

[0167] *yc. ^<«i^rt»^j:i,><i:#«:wMi«il««« 
0 d b v*»f¥-r-5Ci«:j:SII±ms^*-y > h*J 

fE*^-r'2>*i, ll2a¥©7!)>*^<!;*i)*{Cgiab)5:t,i<D-C. 20 
m 2 ^W-m9M feU^^RS*^ - y > h 

[ 0 1 6 8 ] o$ «3 . MWfflMft 0 d b v*s^{cfiii< 

■r .5 c i (c cfc o r^i-r > h 

\.i\,mm±mLti'^-ji> h Md m d tC^l, < 
[0169] t^iiSltcjcorB. MW?i«ft*J«fcO'&S^F 30 
> > HMd m d J: O 4>:Ac 

[0 170] C©li^-C*>. Mdmd*lC©j| 

«. Mdmd©:^#3Ai^:i>a-:.rt»r*). — «fl«J(c*iJ 

i^<!:^t>6tt^>3&>6r*S. 40 

[0171] ?m*3 ) ^mx^m-c^t.. nmmm.nm 
(o^mmm^^wtxsyi,^ d b x . w d b y (omnrn^ 

[0172] j£,m^.4 ) S¥©Sii&14^«l«-ri/cii> 

•5-oja^©s^«i«ft*«i*>i/-c«>. -ecjswiisv so 
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-e©S¥©S¥ffl«ft©/c«t>©#i2fflS*|g»©«5 
[0173] &Msk^ ) WliSiffl«ft4aifPf ^.c i(c J: 

> h©:^isj«a:^s&-5. 
[0174] m«. MBP««ft 0 d b v^m^nc 

r»afe-c€rS^^)*S;t»*->>'>h©i^*», S¥©« 

[0175] mx.ii. r>i 3 *©x i; V^tdmfcitif^iy 

t<Dx.yi^m-fimiiiioxi.^ implicit. x.vv>ismm 
[0176] mfta. mmm{nni:Wii^-ri>fcii>o^wi 

a*Wd b X. Wd byif.'XOj^^ic^Ti. 

[0 1 7 7] XfiS^*sWdbx. YeR»*sWdby. Z 
B£^*!0©'<4» hiUiSrWd bi-rSi. SiS h^l' 
Wd biMdmd©l^aK:!S:o-Ct,>-5. «e-pr. Mdm 
d^'-ci' h^l'Wdb:Sri^K£^i-e©ii:3X^^tc^^L> 
•^i' hJl/Wdb:^fi£^yiil:^4ttWb-C, --ii/h^UWd 
b©^*$*^i;fcfe©*i. ^3«:J:or^«)6n4M 
dmd d b vT^-Sia'^'So 

[0178] C©i»^©Mdmd d b v*E23fcS^ 

1/ T «>ll:^IBRS;t»*- -rf > h ©W d b 
^L/«ct^*i6. c©7 ^ - K''^• d'^ISP^ttfc-ftiJWKK: 
WWffliRft ^aifPf -5 W tc 4 . 

[ 0 1 7 9 ] sifor . jjgifc&ttsr txfcJS^Kia:. 
Wd b:^[6];&-^i' hii'V:&iSjtc— i6:$-if-s*\ ^tfdtfj: 

>hMdmd©Wdb:^|5j»ig^«:. SJS^fllAtcSie. 

Wdb<tV©l*3a*iUc^i2,J:'5{cS:5e-rS. — SP^g 
S^ffl{Rft«:®61±fcl>«:e.«, Wd b i V©rta*s 1 
J; «3 /JNS < % S J: 5 {Cl93£-r 5 . 
[0 18 0] iC^-C. JS¥©«iH*iJf5C>»^{C«. S 

«. wdbx*^#*K:ig:jeirs, Wd b:frrSii'^i' h 
[0181] Ml«ifii«^^;£SI5{coi»-CKK:i¥ittT4 
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[0 1 8 2 ] EI24«r#JlSU-CiJi?gt-Si> S^HIS 

ms^^'Cv^Q 1 icnm-ri>F i&ct tmmmzs.* 

Mflf2act = PQpL*RUct + PCg*F2act 

Q 2 P . ms^ifiQ 2 h JUr* S« 

Mflf2act = PQL*Flact + P(g*F2act+ MUct+ M2act 

^i2a«. mn±m^fp'L^!^ii^oi>c{'$m-ri>m± 

<DK.tjir>x\.^i>. i»3Ra4S®ia*g«. ctiK:S-:J<. ★ 
Mflf2actv = Mflf2act • V 

[0186] 'XtiC^ Mf 1 f 2 a c t v^aw<X7 ^ 
JV^icmorMf 1 f 2ac t vf i I t *f#-5, 

[0187] ;X{C. SBtPlSa*-^ > h V:&(6jJiS^Md 

mddb v^iiflwa^^^i'a'tcai/. *n*. Mfif 

2 a c t V f i It *>6«D. tB^'t-jt > h V:^fig 20 
»Md i f f v*^*, 
[0 1 88] Mdmddbv*^ 

[0 1 8 9 ] ^XK. SWtatStiJii'<D^?^{cJ:^,MP 

0 ffdbv = - a *Mchidd)v 

[0192] fi«fc;XSK:<fc-,rWJ«l*ifilft 0 d b v^S^ 
0 dbv = Kdb * Mdiffv+ 6 ffdbv 

[0193] mns.w-m{nn^^^tc'oi>xiii.m-r?> 
i . 0 2 5 (i^otf 1 &w-xm»nm^m<o'^mm 

««0 1y. »2S-spX*Sflm0 2x. ^2S^Y1«« 

^l0 2yfeiaifiiK:*»i. cc:t?(*»ij£TX»i«ft0 

[0 19 4] miS.^^t}'^-^>hXlS.^Ml a c 
t x^:D-AX7 Y;Udr«:aL/-CMl a c t f i I t x 
*^9•5. SpriJE^«*-;><>hXJSS»Mdmd 1 X* 40 

mmm-y ^ji^icML. ^n*. mi a c t f i 1 1 x 

*^6j«t;. iill*-^>hMd i f f 1 x*^i^). WW 
liS«ft9i3£il5l«. Mdmdlx*^ 

e ffl;<= - alx*Mdndcbv 

[0198] aatci^ciCK: J: o xm i a^xfflflRn e 1 5« 

01x = Klx * Mdifflx+ d fflx 
©?SH^?^*l/r*>^l>. 50 
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* ^*S*f'Cv^Q 2 iCi^m-Ti F 2 a c t *s. BS^ISR 
jg;;3tt3,CvcBp©$toOK:^^3ti-4*->rf>hMf 1 f 
2act?:. ;^iC(Cj;»)*«>S. 
[0183] 

• • -SCI 2 

[0 184] Syt.^1 2©Kt>0{C. >xsc*ffl».>-ct> 
j^l 2 a 

★ [0185] iKOC. Mfl f2act©-<^' h^l'V:^[S] 
10 fiS;:J3-Mf 1 f 2 a c t v?:aili-r.5. cn». •-^i' 



• • -scis 

[0190] *{«<3{c». WIWISIR*-^ > h v:^rsi»s 

^Md m d d b V <«:S!J^i©K«g*a^««3 

<!: s«ii 2 js^ja^;^;*.i:^'#.Q 2 ^m^^<o^n^ 
f f d b vt-rn«m^ 

[0191] Wl»fi*»^ffl«ft0 f f d b vK. i5<H 

• • -^1:14 

iE©fii«:ts3er5. 

• • -icis 

*i4>©r*s. 

[0195] iX(c. MJWffl««^il5I«. ^mti^m 

^*n-^rs^-fc*©0ia¥x^^^$«i«ft0 f f 

[0196] m 1 JS¥*i«*-^ >hvyj 

lS]^:&Mdmd 1 x <»:^Jai©raD^=S:^f IS^3>7• 
5'-^ T>;^*f'Jl'*ffil^. 0 1 JE¥©^IIK**«). 
-eti©gtt*SI£l/fcfc©Sr^ 1 STXtSSI^fflMRft 

0 f f 1 x<tf ntfsi*. 

[0197] mi&^xm^mmmne 1 1 1 x». 



• • -icie 
jKx^f^s. ccrK 1 x«$ijtaiy-r; 

tifejE©ffl{cg9se-r-5. 

• • -^1:17 

[0 1 99] 01 8{CKorSiW*«gi^S<!:. liliEB^ 

j^^fiUB • -^nmmt. mmmmAe dbv. 01s 
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mm • ^imi. 

[0200] um^mm»mmt. sm^^w-mmjic 
[020 1 ] mmaim»x*) ^lEsss^fig • mm 

[0 20 2 ] m^it. 026 (cmtj: ^rjimw^mma^ 

20 

[0203] mimmmmt. itiiwm3 z ^sesii* 

[0 204] ±ia*frffii t/tria 1 ova- ■^■^-i- 
[ 0 2 0 5 ] a 2 8 it^<oifm^m'r-V'-:^fi'-'^> • v 

P- • ^'i'- h-C*€., 30- 

[0206] piH4#jsoriJi^-ri ^-rs i o o 
K:*i(,»rliri2Ufc'<i' h;uv^**. s i o 2^cj||^■c 
»i2ffla*iES!*s 2 0 Km-r^ ^ (csjeo . ^ksei^m 

3fcJ:WfiC4iC<t-5rj««^S:t»*-^ > HMdmd 

*WW«{R*- y>MVIdmddbv 

^> hMdmd nx (y) {C^iHL-. S106(CJi^■C 

ee^cDip < 0dbv43Sis?>. S108 {cji^ 

-CSS^*««ft0nx (y) 

[ 0 2 0 7 ] ;>:c»-Ciai 0 7n- • KDS 3 6fC 40 

at. S3 8^cjl^■csss¥fi):g•^^^^««^ed 

bv. enx (y) (ClSDrigliEt/. MK:cn«r«i«^ 
[0208] ;^1>-CS 4 0 (Cjli^. ±i*feg • ^^itS 

m) *@aiL. S4 2^cji^-cl^ai^ti4»a^i^ 

ft:M8i5^{4f§'& (ffl) {C-y— 5j?SlljJPb. S4 4K:ii^T 
«fS!I*A t®9rt. S 14(CB5or±ffi©ftiffi*«|»)iI 50 
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[0 20 9] C<Dmm<DmBU±m<DllQ< mf^iVfcO) 

[0210] api^, c<D||)5fio?BS§K:«^S^B». 
¥5-3055 8 4#^5:«t?ffilgtA:air3>:/-7-<T 

h «rM$ t Ir^fiiSCSlJWr -5 J: 5 fC Lfc. 

[0 2 1 1 ] c©ie*. *^j^i5yj<!:iisja¥]5RS;»3*i 

iiizA, i'T^T -2. C i < ^^«:$ij®-r -5 C i i)iojm 
[0212] Mtcw. 13^-^ hK:fpfflt-5i*JK^. J:») 

[ 0 2 1 3 ] ti^^r . :mmfj:^i2*)^tmtci-fVtj: 

[0214] * iBi^«tD:i^2/ ^(Dmm^&imm 

[0215] Sfc. «fK¥5 - 3 0 5 5 8 6#<&il-Cfl 

aaS:^©!^©*-^ > h^^^&^c»fcafeii;^jfiS^©^fiS 



[0216] m29itc<D§micmtm^tb\^4iv h 
<omm^s<Dm2<j>mn<omist'S:7rrr. isi i e tmmfj: 

CO 2 1 7 ] m2<Dmm<Dj^m^mi>^itmimi:f^ 

7X = -M^PClX OSS *0 dbv 
Z2 = i^^PQ2 ©S3 *d dbv 

{BL.. CCr. 0 d b vtCBSC 1 5-C**6tl-5<i*f^ 
A-r*. 10 

c 0 2 1 8 ] j^. ^©fioitfiStt. 1 ommom&t 
mmufcc t-c. m i <Dmm(omB6immm>fiFm. 

[0 2 19] 03O»CO^«:fl&SJW3C«5ttajKf h 

igat?*5. 03i«> ^©«if^*^-r. Eio 
[0220] sr3©3gjfi©j^s8«:*ji>rw. m^mm^ 

[0 2 2 1 ] m3<Dmmmmic$>-7xu. ^mc^ 

^gP(cfrfc^c^tg*jiftn Lit. 
[0 22 2] S30=Sr#flgl,-r8ftW-r4i. »3©|life 
<!>}^fi§«C«^eSiaK:49(r»r»5fer: PsKf h 1©±«:2 
4©jai[{4g«:3-U- h-fe>tH 0 O/SrUt-tSi^ 30 

m7im^im-i-i> a aaa • sg» • -fmimm i o 2 
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* *©:^fi)c^*aif«-&a^{swneEiEiiif^©#^i vx 

W. lai 6{c^L/c#ft{cR7L. S2 9(C7n-rJ:^(c. 
ifiie:^«:/cWi^«i3-&SJ:'5K:ufc. c©i#> ^1 

£¥i6iS:«i^^8bfiz 1 t.m2^msm.-i3t^mimz 2 



». i«*4-fe>if6 0©m;^«:«-:Jc>r^tfl-r^, 

[0223] SBffig • • :Sl6)ifi5ES 1 0 2 tt> S 
SJa^ii35fc(3^MfiSft«cS-3(,»r-^W©«ill6iS 

<b^t«:. 3-u-H2>-y-i oo©*miti*«»-r-5c 

[0 2 2 4] 3 cn6©tt^«:»-^^. f'-yFU 

«i3effl©SM*t»tfc-rsMrsi*J*s©-c. ti^'^Kciii 
^immMK.mLxm< tg@i^©3"U-ht^Hiiii« 

9IRRffiJ:»)d>at»ffli^j:-5©^. ffll4i2>1^-6 0©Ul:t» 

{cj:oT3-u- h«imfii*ifiiE-r*©*ia* i/i^, 

[0225] 03©j|Sfi©0Si(C^5$^«:H3 1 7P 
- • ?^i'-h*#JfSL/rgiBjr-5<!:. S10*i6S3 0 
^xm^tc^. S3 0 a{cfcl,>r. «l^$tl/ca#f h 

i©agfc<fco'/*fc{i:^iS]©-rn{cs-:j*, •e-©-r*a 

dmd z 

[0226] WT. 032 t^CnkTm^iC^-oXmf-r?) 
-y > h © Z liS^M d m d z WW i U X.^^ 



5» n©z«stoi5©3-u- h (nifeiijia) {cr£;c»$ 

Mdmdz =-Kthz0errz- Kwz (dflerrz / dt)- Khzh 

• • -SCI 9 



CC-C> eerrz »:^ri6l©-m. d0er rz/dt 

»-e©fl#raaR^ffl. hi*gi^*»6©8im-c*s. pia 

(ceerrz. h^^T. C©0©i?eJ8-C». 0errz. 
h{*iEr*-5. S/c> Kthz. Kw z *5J:C/K h z « 40 

i^ii#*ij®y-^> (^m x$>i, 

[0227] mULtciaK . h 1 *i^tf i/tros 
<!: * . JE^©W<a«l« 3 2 ^&imiim 4 ©<a OtlS* 
liiPiJ^-^ H©l&il:#3ftoO©tStt;t)*-^>htcJ; 
or. ±«:2 4*^afi!iStof)tC|aIKti«ir5. C4a* 
ZWStoOHWIlRg^SftiPfA, C©^{cJ:oT. H 

[0228] ±mm<mmifi7&^ictj:?>t . msL^m so 



»). zf4st)«5Hwi5iiai«i*»M^-s/ci-t-c*>. mm 

[0 2 2 9 ] ISO. #(CZf4$*D0aWI5IlgSItt4ffllSiJ-!r 

sfc-{t«c 6 tf . 3 - u - K ©-rti <:*i^im©i^i8ieR» 

z €:9«£-rn«^C>. EP%. SCI 9{Ctet>-C. KwzW 

[02 3 0] ii3©ie6fi©?^,«K:fet>-c». 

:R(*fl«j(ctt. ^^S:^<J:j|SS¥J5RS;»3©Z«i3f*DO 
HtS»*»{^-r -5 fc4&. ja^2 2R (L) ©{4 




OS) 
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[0 2 3 1 ] -e-©^i^5£:*nffi4ig'^-6S(r{c. mmstiitb 

[0 23 2] ^l5RJS:t)<t#JE¥«RJS^OZWjlS*3«5^- 

m(D&^) tif^iESn&S.^mmt>'P'C'>!^ (HI 6©Q 10 
1' . Q2' ) K:*M^r;^©J:^Aj:<ftiE*m-5C«!:{C 

[0233] 1 ) m^Emmm i js^mjg^if ^cv-^s (isr i 
6©Qi' xornm^. mm±msjjim}^. (.mmzM 

P) SUHgip'C^JC. Ztt*t>0«:. *S|BHSft0dbz 
/cWm^gigJtt (rotete) ^4. ig;ttl^fcS©^«Q 1 " 

[0234] mmic. mmmzs.^m^'p'O^.^. m i 
p) *|5I«f'C^^c. ziastoocc; db z 20 

/cWliUKSPtt (rotete) fS. ^«lL/!:fa©*4Q2 " 

it-*. c<Di5iigft0db 2*. z^Ait>*)mmmfnn 

[023 5] ji&i=&*SQ 1 ' i^iS*iQ 1 " <D'<i' bJl'^S:^ 
i^hJlQl' Ql" i-r-S. I5l«fc, thskHfiQZ' 
*SQ2" <0'<5' hJUS'^i' hJl'Q2' 02" 4^-5. m 
3 3 {C±:^*i6ft:fcQ 1 " iQ 2 " ^tk-T. 

[0236] 3 ) i^iESmm 1 JE^*. 

tc. ^i'h^uQi' Ql" fn-tmmibs^io 

fC, <^iE@^m2S^«:. ^{i^^-rcc. -c^? h^UQ 30 
2' Q2" /ct:fW^8il3li-S. ^tmol^lEmm^m 
V&E13 3{C;ki®-C^-r, 

[ 0 2 3 7 ] 4 ) 3 ) -rff^hj/fciiiEae^ 1 a 

^5:Q1" *4i'C>fC. ifliB:^||li (Z#) StoDCClHiK 
fte 1 ztc»mUSiii>, mmiC. 3) rf#6n/cigliE 
aiim2S^«rQ2" *t(i,c^«:. «flia*|oltt (Z«t) * 

ns.^zmmntvf^. i5iig^®{8iiEa©&a¥*S3 
4{c*i©-c^-r. 

[0238] JWioaimttf^sjajja^-c^citntf . fi« 40 

[023g]!^f$l) ZIAl!^i?ii9inilimi^0dbz/£ 

[0240] 1$tt2 ) mns.w-zm{HMtc»^mi'^vx 

4:v*«:f^ffl-r-53l0na^fla5^CD*-^>I>®ZttfiS 50 
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[024 1 ] ) W)itPffl«ft 9 d b z . #S¥Xffl 
^S¥Yfii«ft . Zlili* t>f)ill»*i«ft0 d b z 
48j:C^«S¥Z»f«ft*ISI«FCCt6fp-r4<b. l?SJ£¥flc 

[0 242] #f41*JJ:CX«f142(*. cn6©aifip{ca! 
3itt*s*-2)C<i:*mt> !^t43»^rcc*ftf^«:ig!}^i4*i 

[0 24 3] «±©«lfPK:4BWiZliiliJ*:>»)M)Wffl«ft 
©dbz*JJ:afSS¥Z|fl{IW4. «[^3>:/9^r> 

[ 0 2 4 4 ] S 3 5 K:»3 ©llifi©JgSS©«[^3 >7'7 

>>hZ)iE^«a!lf^t>e£S|51 0 4€:iffijnb/c, 03 6 
{C-e©*- y > h Z RR^S^^ttf'P^glS 1 0 4 

[0 24 5] H3 6 tC^rftK. C©ZRRdftl«*-y 
>h^S|51 0 4{c*j»,»r«> 
^i2S©ffl;^J*> 6. y^FMdmddb© 
ZfiRi3>Mdmdbzi#S^«'=e-^>HVIdmd 1 
z. Mdmd2 z=S:Sli5tt--5<bJ^fC. |ISS¥j5SS;^J<fc 
^ie$n/tffl«*-^>hZfiR^ (Mdmddbz. M 
dmdn z ) /ii'*.^. ZIA*fc>»3ilWffl«ft 0 d b 
z. »lS¥Zli«fte 1 z*sJ:am2S:W-zm9Md 

2 z«r9i5£-r-5. (cn«03 8 7 0- • ^i— hrs 

3 4a©A!iS(Cffia^5) . 

[0246] i^]Emms.w-&s^^mmsf'Cit. zw* 

[0247] «T«cii*n«i®©i^*ffl43ii«-r*. 
[ 0 2 4 8 ] 03 7 *#Mur»i«^aas^*-^> h 
©^satco(,^rsi?§ri<b. 

iesr». tt«:^S:Z7*-^> hMdmd©Ze£»M 
dmdz*. W)»l1«flll-=e--»f>hMdmdd b©Zfifi:fl> 
Mdmddbz. Ill JSqiffl«*-y > hMdmd 1© 
ZfiS^3>Mdnid 1 z . ^2 J£^ffl«*-^ > hMd m d 
2©ZfiS^Mdmd 2 z. {c^ia-r-2.*fiS*iii*n$n 

[0 24 9] WWI1i«*-y>h©Z^t»Mdmd 

d b z mm^Win e d b z ^aif^-rs c itc j; o-c 
(a«zMP) ii^otcsa^j^s 

*©;'3«!X»Fn a c t7W4*--^> h©Zfi8^©g^ 

[0 25 0] Sfc, ^lJS^«*-^> h©Z)5S^M 
dmd 1 z». miS.mSi9me 1 z*«f^^SCi«: 
J: asm J£¥*S^ft>-i:\*$fc 0 (C^Sfe^ li-fcli 
*-y> hZRg^ (ia3 4{CMl r^-T) -c**. I5« 
»2JS^«*-^> h©ZJiS«>Mdmd2«. 0 
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2 ja¥fi«ft © 2 z siftfp-r 4 ctic^r>x a«»2 a 

Mdmddbz =WdbzX Mckndz 
Mdndlz =mz X Mdndz 
MdncBz =W2z X Mctndz 

CC-C. Wdbz. Wlz. W2zUmft^<O^SSmM. 
^mm^^io -€-©^l2«S*IE»Wd b z . Wlz. 

». iJ^T<DaESj^.*#«br9i«$nS, 10 
[0 252] 1 ) M)ai*««^<!:#S¥til«ft*i^ 

Jg¥ z IS«ft ^aifPT S c i K J: o r^-r SIU*g:^7 

KDZfiRt^Mdmd z{Ciac»<ii{C^c€>J:^{c; :»ieffi»JK- 
VMbz+ W1Z+ W2z= 1 

*ff^-c«. SC2 1 <D^*n (ciawn«+^r* 
[025 6] asf^s ) jejftis¥*i««i-rsi^^-cz«i 

$*D 0 0 d b z *so -OSrl^ S^«fi6fi!:g 

fco wi«iffl«ftffl©^ieffl«*a!S»w b z * 0 (c-rs© 
[0257] as^,4 ) mm&w-i!fimmrim!^-c^<o 

JE¥c?)Zffi«ft*iO-C!St<>i. J£¥«Jil^#7!»i@«[fiJ|t 30 

«ftffl©»fi2ffls*s:«w 1 z * 0 {c L/. 2 ja^*s« 

2 z * 0 tC-rSCD*«S* I/O. 
[025 8] ZfifcitoOWIilpffla^iiedbz©^ 

d b vimiigl©T.'Uzf';XAfcJ:-pr 

3&>6Z:^|nI{C^*Dofcy£Wt?*i. fie-or> Ztt*fcD 40 

MWiiCRft 0 d b z ?:^-ri^affl©ya y i'law. la 

2 4 © V «: Z {Cgir »^ 5 C <!: «: J: -5 T ^5 C i -r * 
[0 25 9] ^IS^spiid^^ 1 z« 02JS¥ 

2 z©«(y£*!is*iii»n$*i2.. 0njs^zii« 
ii0nz«. mis.^xmmAe i xi^j&srjbrf; 
XA<!:|5i«©T^i/=ryXAK:J:r>r#ai>i6n5. ac> 

i?navzffi«fte n z i^yer sias©:?'a i'H 
«. H2 5©x*zk:. i*n«:a*ifiiitsciK:J:o so 



* (ia3 4«cM2r^-r) "c**. 
[025 1 ] ^ia». m«v '>5s:*ffii»"ctf ^. 



• • •S;20 
58*^iecWdbz, Wlz. W2z4i^3£-rS. 

[0254] iSSEi^^c i'©<l: ^ {c, Pi«iffli«*-y > h 

©ZKK^M d m d d b z . -SS^ffi^*--^ > h ZrR^ 
Mdmdlz, Mdnid2 z<&,*||{C||gS^)5RJS^{C 
m.m^Ci:ifiVitiViU-C\t, jyT©J:^{ct93fr 

BPife, a«^flcjs:t»tt>.cvA (a«zMP) tt>*)<D 

*-^> hMdmd©ZfiK^K:— SSc3<t-5 (WiM-Tti 
0 1 ©SISS©0S8t?5^'^yi:«^3 >::r5'fT>XS6 

{'pg|j{c>[*-rss*i «r?®jE-rs) ytfetc. feiT©si:2 i 

[0255] 

• • -^2 1 

[0 2 6 0] iffiOfc. 03 l©S3 4a-C?ft>n-5A!i 
S©-!*-:?';l'-9'>*. ia3 9©S20 0^j:C»LS206 

[026 1 ] ±iB{cs-:j(,»-c. i»iEmms.w-&Mmmn 

m (03 17n-- ^+-h©S38K:ffi^) {C*jl,» 
r> MI»IJi««0d b V. Z$i!iS*DOMl»lffl«ft0db 

z. mi&^xmstne ix. mi&w-Ymmne i 
y. 0ijg¥zii«ft0 1 z. ipr2js¥xfflr«fte2 

X. m2SVYffl«ft0 2y. m2Jg^Zffl««e2z 
tca-:?^. M^©Z|i[|S*D»)li«ttlf'P?:iii»nL//ca^n 

[0262] m3<Dmmommt±^<Dim< . h^ers 

:*7-=e-^>h©ZfiS:» (tsa«ii**>0©(S^) (cm* -5 

micmBaT?,m&s.w-m^t)t-^:y h©zfiR^3-©®«j 

[0 26 3] 3 6(C». 03 2(C^l//'cM%SI^$1liai)^ 

[0264] m3<Dmm(Dm^tciat.>x. a-u- 
H2>iMoo. @afiig-^^-:&[fij}fi^si 0 2^c 

Jg^*- ^ > h © Z ^:9'M d m d z A:»-e©jafi^ 
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[0 26 5] miUl^UmS ©H JSCDJ^SS-C »±IS©$P 

MSSdO. 12. 1 4R <L) ) */M/t:SMSSn* 
ijj^tc. -e©5tigK||2<DMfi!S (18. 2 0 R (L) ) 

^/ruriiifesnsssiJ (S¥2 2r (D ) ?r<®^/c 
(2*) ©wsp mm^fz) tpht£i,m^m 

(Sa±i*{4g • sg^. SMS¥{4g-5S^) i. Mia 10 

js*. a«^ig**'C^^ (=aszMP) ) *ib<i:< 

(*S*JffiSv S 1 0*^632 2) . MiB^JSSStlfc* 
(SS«S:trt»13S. S 2 4 . S 2 6 ) . irSB 

i^^ffis. S3 2) . B(ria«iasn/cj|ja^s**ss!ria»ai 

h (llllnS¥mS:tl^-^> MVIa c t X. y. z) 

V. z. »nJE¥««ftenx. y. z) ^i^i^-rSJE 

S3 2*»6S3 4, S34a. WJWl1i«ft9l^. I^n 
a^«ft8«£SIJ. S 1 0 03!p6S 1 0 8*$J:iyfS20 

0 *i 6 s 2 0 6 ) , friastss n^sgpiiiKfiKS-^i* 30 

•CBfrieJESP©fiiS*J J: U^/S /t«s2^*i|5II£^S <fc ^ (c 

^amiE^n. m-^^^^^^r :y:^m{%m&u. s 3 
a, S4 0. i^iEa*ss¥fia • ^»wsp) . *jJ; 
zf. «irgBigiE$n/c£gu©{4a-^^{cSrJc»-cmfgao 

jK:. KD»l*jJ:CK^2©MfiS ( 1 0. 12. 14. 1 

8. 20R (L) ) «:^{4$-lf-2>Kg5^Ci*S (asKf 

a— ^. S4 0. S4 2) *«i^4<fc5«C««SUfc, 

[0 26 6] *fc, i!>Aj:< i«>a<* (±«:2 4) <!:> W 40 
fa»(*tC0 KDMffi < 1 0 . 12. 14R(L))*/i- 
U-Ciii^3n2.i#^{C. •?-©5fe^K:||20MI5 < 1 8. 
2 0R (L) ) *:^0-Cjlife$tlSJ&aJ <M¥2 2R 

(L) ) ^m^tdm.-^ {2:^) ©jfllSP (|«lgP';>^ 
2) :0>e,a4J»ISC^8(lPiK-^ h 1 ©$iJfflJ$^a{c*fC»-C. 

iJTiBPJtff v<o'j>t£<, tfeifnasspcDsmsfcjrc;^^ 

SZMP) ) *iI>«C< tit-^mt&ni^v 50 
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Rjrr-s*^?g^#e (i&^ifsfeiiss. s i o*>6s 2 
2) . «trta^$n/c*^©±)5R]S;'j=&BfrfBSgpcD^n 
■entc^iB u i # <omi&'Si±.<o{%m^'ii'Mic es 

s 2 4 ) , Htrtasgptcf'pffl-rs^jws:^ (ssss^i^s 

ti) «:*IU-rSID5RS;b«im*® (6fifrt-b>-9-4 4> 
IISS¥j*S*1*WS. S 3 2 ) . i!>J5:< i fefTiBftia 
Stl/t|^)5KJS;tl(C«'3C^r|iriBJ£SI5*|5Ilg3 ■&2.[5Ii|g« 

y. z) ^^^ifiBHaiKfi^*© 

-<T>:^«lfmSg|5. S32. S34. S34a, WW 
M«ft^5eSB, llnS^(ft«9i5eg|5. Si 00*^6 S 
1 0 8*JJ:0'S 2 0 0*i6S2 0 6) . UIBj^i^Sn/c 

s8PiaefiK:«-5(,»r B!rtBjafflj<oflaite J: cj^/* td,m 
mifi. B?fB^sn/cs«jESi5^sjE;f7*'i:s#.**i.H*-e- 
©iSfi^StoO {ciie-rs<fc ^K. l?riBS«ti:S*J J;c^/ 

>zf^^r>y^mim^ss^. sss. S4 0. i^iEss 
js¥{)ig • «^#agi5) . *sJ:DfB«ia<^jE?nyfcssi5© 

fiig •sSf^cca-^t^-ci^iBPiJ^ .i' l-©mi*jJ:Dfm2© 
MfiSidO. 12. 14. 18. 2 0R(L))€:^te 

-f i';^si^aiJ) . ^fi[3>hp-^v s4 2)<&m-5 

[ 0 2 6 7 ] ^/t. mflBSgUtiLg • ^^iE^m». HM 

iB^^s nfcsgpaisSics-cJc mrsajEEgp©ttg*j <t 
[0268] $6«c. istapjj^y htcissjcf^ffl-rs^ 

(J:»JiElit{ctt*-y>hRS^5-PQL * 
Flact +PQ2 *F2act +Mlact +M2act), ^MtMsiu 
h«:||BgfC<^ffl-rS^)5feS:^©*-^> h (PQL * 
Flact +PQ2 *F2act +liaact +M2act ) *>6B(riBSS|5 
«Cf^ffi-r4«5:^;*-^>h (Mlact +M2act)%?lg»U 
rf#ft:*-y > h (Mfl f2act=PQl >lcFlact + 
FQ2 *F2act ) ©C»rtl*i^:^fflO. 'J>tj:< <b*>mria^ 

fi ( 0 d b V. z ) «:^-r^Jgg|J^8!rB9iS*@ 

^3>rr^-fr>xf(jf^Sg|5. S3 4. S34a. ias 

Wlffl«ft8^5£gP, SI 00*^65 10 8. S20 0*^6 

8 2 0 6) ^m^. mu&m&s. • ^^jE#m». ^ 

»-:yi*rWfBJS8|5©fiig*iJ;i:?/3Jfc«^|&4«6iEr.S 

[0 26 9] */c> Biria^)3cS;'5©a«^-5 5f->{c#tti 

Mdmd) l!riaJESei5IISS9l3£*©*J«fcCf/$ 
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43 J:OV* fc«^»fi*^-r S(S34. S34a. 
S100*»6S10 8. S20 0*>6S2 0 6) <BI<«t 

[ 0 2 7 0 ] S/c. «rf2sS^S{tffl«^J35S;^*-^ 

iJ>&< ifefnaasKs- i-<om^mm e r r 

X. y) {CS-3(,>T*»S (S2 8. S3 0a)ftn<« 

C 0 2 7 1 ] wriB^I^5e{fc««±fRiS**-^ 
iJ>tt< ifcSfrffia;^^ K03-U- h (0 e r 
rz. dderrz/dt) {C«-:J»,>r*»-6 < S 2 
8. S3 0a) <fc^K:«fiSL/c, 

[ 0 2 7 2 ] $/c. H(fieS5^3£fb««±fRS;>3*-> 

a^(,>r^J&2» ( S 2 8 . S3 0 a) HB<miS.LtCo 

C 0 2 7 3 } »riaS5^3£<tffl«^^l5iK;^*-> 

>h (ffl«^*S:t>Mdmd) <Dcp©^«<Dfig^ (Md 
md z ) *«*fc»-e©ifi«^{Ci25£-rS<fc^(C«|fiSl/ 

[ 0 2 7 4 ] ifc. irrffisajfii[g • ^f^iE*@». i«r 
c 0 2 7 5 ] «fc. mmi^mmm&^mis^vf/i 

€:9«e-rS <S3 4. S34a. S100*>6S10 
8. S20 0*>6S2 06) JP<«fiS;L/c, 
[0 2 76] iJ>^j:< ifeS«£ (±(*2 4) I? 
iB»t*CC||l ©M® ( 1 0 , 12, 14R(L))4/r- 
urates n-5.i*{C. -e©5fe^K|^2®RIg5 ( 1 8, 

2 OR (L) ) «r/^UriIi!gSn■SSg^ (S^2 2R 

(L) ) ^fitiifcissa:* (2*) ©jwsiJ imuv>-» 

2) }»^6%-&m^S{lP^!7 h 1 ©$«l9^S(C4s(,>-C. 

Miaa!j^»^ h©^J>rj:< i fcB«iaJESI5©gmSfc J:of^ 

( = S«{ZMP) ) ip^tj:?,mEa:i<v K©$§**fiK 

■rsi^g^idt^© (#^fiSg, s 1 o*>6s 2 2. s 
24) . frtacistc^. h©«»?ciEfb©fc«>©«HR^J5 

±ms:fjnm^^ (mm^mtmmmnsxi. s3o. s 

3 0a). mriassiJtcf'pffl-r-siims;^ (Si&avi^jR 
;^) «:«ia-r*ja8w«s*«few*e < 6fft:^42>-y-4 
4, ji^^jE^j*s^«ifflg, S3 2) . mmmm^^o 

imW^Wimm. S3 4. S34a. SlOOIfih 
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SI 04. S2 00*>6S2 0 2) . Wffi^iasnfcB 

^i^^©)5RS^ifi8«*S;^JiBiifa*lffl3nfcSS|5^)* 

iS;^>«:s-:Jt,>rB>iies«*^s©ja8i5©{as*j J;c^/u fc 

^SC. S 3 6 S 3 8 . ffl«ft^3£S|5. <S*»^ft 

A«9iSiEa«S^{4S^@ffiS5) . *Jj;0'Haia<iEiE$ 
nft:BSaSIJfilrB*JJ:iy^«:S-:JC»rl!rffiasKf h© 
mi*JJ:0'm2©Mli5 (1 0, 12. 14. 18. 2 0 

S40, S4 2) ?rm^in<«^L//t. 
[0277] sfc. BlriaiSiE*l2«. HiJiaajJ<-^ h©^ 

imM{ca-:j(,irB5iasig^s©ssi5©fii[a*j J: w^/s 

[0 2 7 8 ] i^a. ±iBL/c01 J5:t^Lm3©SQfi©JgSI 
tcfct^r. ffl«KifPK:*$w*S^I5iiigt}3.i:»^.©ax9:7?* 

a I 7 {C5^ J: 5 Aj:S«SJg3pj3$S;t)*>i:>J*©f^*3 «P 

20 tc. ^©^rafcffi^Lri»^,jsjgs«&^i^©tp©siJ©j^ 

[0279] ■e©a:e*«09*WTfc^jp-r sie^a 
a»^tc>s^*i. J©^{cj:-3rw. S¥?:iiltE$-a-c 

jK;*3©;^RR^mL/rtt. J:»3T^U^c(,>J:5K:-r-5C 
«fc*Jt?^-5, fio, t»-rn©:^sc-c*-or^). s^^g 
*'C\-^,©^atims}:*5;f;iSBSfcfe cfc ^ fca^-rs. 

30 [02 8 0] ^^1) Sffl«*->>hi#JS^a^)« 

&W-mS.f3'P'C\^M. •€-©l8ra{cSSLrt»SS/S«t6 

[028 1 ] #ffi2 ) fil5eLrt,»^Sl£S«&MJ|!c©M« 

40 [ 0 2 8 2 ] ^^3 ) |ISJS¥«iS^3&»6ll«S¥flcS 
:^tf 'Cv****. ^©** fc«-e©.^jttfil?*lHlg«'C^* 

[028 3] ^^4 ) ^ 1 *»6 3 tC W/cSailltetp 

<i^«:jSC>\ -e©*n«¥l^©.'^.?rlHietf'Cv'^.<!:^So 

[ 0 2 8 4 ] 1^. ±ta(c*ji>-c> fiiSSiaMJ^©!!;^^ 
?&©-8|J«c:&©E:^*J|6*ty^j:i>|iR0 . -Titfc^&tt^i^j 

so CO 28 5] ±IBLA:»1 &(r»0^3©||J6©J^ 
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2 1 4 2 6 0#-Cffi3gUA:±«:iS3»y£*j*=feffll,>ri? 

[0286] S^JS^&S • ^«i}i^^«S{C^iEr ^ 

):c<^j:Ste^-n*s*-S. c©,i;^JSti^{c«> ±i2Sff lo 

[0287] */c> JiiBL/tH 1 tj:^>Lm3<Dmm<Dm 

^. Wl«i»i«ft0 d b v*jJ:afSJS^Iil«A0 n x. d 
n y *liiE-rS C i K J: orlTfe?8«(m«.». 
[0 288] *«:fi«J{C». >X©<t^(C. ±«:0«l4iill 20 
©XRg^0 e r r X. vm^d err yilJifi-^i' h;!/ 

Tf#5ti/cMWffi^:ft 0 d b vK. ;>:iC©A 0 d b 
Jn;ifc*>©€:5fc*rMWHS«ft 0 d b V iTS. 
AS dbv = -id errx * Vx + 0 erry * Vy ) 
[0289] |trilS©SS^«ft^*j*-C©6.tlfc» 

ij£¥xffl«ft0 1 X. mz&w-xmmne zxii^io'e 

tl-^tie err x*?ll>fcfc©*Ki*r|| 1 S^Xli« 

fte 1 x> ^2js¥xi««ft0 2 xir«. 

[0290] mmc^s.w-m»n^ijmvm^ntcm 30 

lS¥Yffl«ft0 1 y, m2S^Yffli«ft0 2y;0^6-e 
n-ene err y«:?|(,»fcfe©<Sr5S:A-cmiJS-5FYffl« 

[ 0 2 9 1 ] ±gBt/fc|| 1 L»3 ©lljt©^^ 

rawts«^jfjffl«fte f f d b v»^-ct>m». bp%. 
[ 0 2 9 2 ] s /c. iieufcn 1 iym3omm<Dm 

lll£¥X«|^^lil«ft0 f f 1 xW^-Cfcmt». IPJ 

[ 0 2 9 3 ] ±Kofcii 1 vm3<omm<Dm 

fiK©JSiBl^igiI*ia«^lf*s=aSL/-ct**J5Rli<!::^# < S 

(Di^tmifiu d m d fct^f^r:^* < -rn-£.ts-^*t* 
[0294] ^»iL«cc>acffitUjac!^fbtt:Si*-riD^<;j; 




42 

[ 0 2 9 5 ] * fc> ll#ja¥JPRS:ti*>6a^©«ii!it^SS 
(p!l^«sja*SD*J5:t>l''i:v^*«Mi?>©Sfl&^j||*i6Ji- 

»Si5^=&wr*-^>h©^^*jqi*tj-r-5Ji^. SIS 

[0 296] S/c. ±fBLfc» 1 ftl»b^3 ©SIJS©^ 

ff5Slr»IB*s*>-2.*i. raiiJ©Sag{Ccl:-3r«it«8?*i?? 

[0297] -€-©i*». ±«:<ag • ^{C^f-T-Sjasp 
©tBj^fiia • ^^©g|«i(c*frSWg5©^8ti©Jt^ci'* 

^. H«iB©^a*5<s&;i^cl»«^-C«>. C®*ife)tc6K. 

[0298] ±iBL.5'!:llfl«:t>0^3©j|]5g©J^ 
5lK:*j(,»r. {3:*atS«3 2 (43j:OfJS«?itt«J3 4) S 
*»C©li?g©*MSP^3--C»ncc>. C(J>^m<D:t:mity 

«>©-c**. 

[0299] Sfc. ±iZLtcm 1 J&C»LI^3©J|Jg©ffJ 
[0 3 0 0] ±fBL/fclll ftt^l/^3©||M©ff^ 

^T5tSi4;'3iS;^?<t @<il>!f^!gjS;^>©^;»j*ia);>j^afj 
tc^A. ■€-n*!fRoB±©**,^«Cf^fflr-5*-^>h 
3&i. ffiua«l**>»5©fiE:0-*m>r«'C*S)Q:6«, ■€•© 

[0 30 1 ] Sfc, *araA«. <^mW-5 - 3 3 7 8 4 

9#i2f$B{c*it>t:. Bii^ia5S:^«'i:He&*'e©ss{c. 
if - >© z M p i gi5:^^s*cfj.i:v,^,K:-rn** t; 5 1* 
rc»4. -e©^s*«=ffl-r4«^{cw> s«s±j5Rs^tt" 

[0 30 2] */c> C<D^m=S:2S.m7ti^y hiCMV 

x^B^Lx^tciii. 2ja^tfD5jf htcpser. ^iwu 

[0 30 3] 

[*BJ©ja*] 5S*JI13S{C*-or«. ttIiCigl6P5i<f 




(23) 
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[ 0 3 0 4 ] B|I%, :^J|!{fl<J)5: ^ *a f) ^m^mi-CU < . 

[ 0 3 0 5 ] S/c. W^S&P'i^v hO^^?f^^kflJiai 10 

[0307] 11*31 3 3®{c*o r tf*]s 1 m^m^ 
ip)(cmm-ricti)i-c^?>. 20 

[0 30 8] gi*3®4Jl{C*-?-C». it*3® 

[0 30 9] i»*^5^{c*-,r«. m>itmimtmm 

[0 3 1 0 ] f*^6^tc*or»> mmvfc^J^mo) 
[0 3 1 1 ] i»*^7^K:*-3-c»> |!ii2i//tiisi«c!:) 30 

[0312] ii*^8«(c*-5-r»> t(riaL.fciig«i© 

[0313] H^QmiC$>r,Xit. l(rKl/fciR«<D 40 

[0 3 1 4 ] gf3}c«i o^{c&or«. m^Lfctm^ 
[0315] i3B{c*or«. ^(raatfciiiifii 
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[0316] n^m 1 2]B(c* otTtt. m^m 1 ^s^c i' 

[0 3 17] ii^^l 3]K(C*^T»> I«*J11 Z^i 
[0 2 ] 0 1 JC^T 2 S^tf OsJf b <DJEI5©«ig*n^ 

[03 ] m 1 «:^-r2js0tfp*'2' hoDSijiaii:!- 5- h© 

[ la 4 ] c ©»wfc^ i>m^m u^^yi- <Dmmi^<o 

[05 ] 0 1 (c^-r«i3^«>p#y h*J¥fl6*i&tf-r^ 
i #©«»>'< ->©— 0«^&^-rsi?^0r* -So 
[06] 05©jii6^<^->K*fic;-rsB^^«S;'34i 

[07] 05©attA3f->{c^ttt;-r.2.B«^)35S;^* 

[08] 05©alb-'^•^^->K:*ftfrrSm3£O*ft*?® 

[09] 05©jl8()/^•3^->^c^[^^E•r^0fS©^f!|=^S:l^ 
J: ^ ccs^ 0 2 ja^j5ia5;^4>'C*^«is»© f 

[0 1 0 ] 04 iia^tc. c©i£wcc<si»s:;g;8(iu.-j< 

[01 1 ] 01 07P- • ^^-c- h©f*g©M«i1i«fti5: 

^oymmnm^n^. 04(c^-rit^3>7'^-<r>x 

ja¥<bii2fiW3i§a¥efe5:*7*ifPfflort>imi* 

[0 1 2 ] 0 1 1 tc7jkTmuic*smmn±m^<D^ 
5£*^-rsiW0T?*4. 

[0 1 3 ] 0 1 1 {cn^-rt«i5i{c*jw4siassvj5Rjs^ 
[014] 01 ncffkfvtuicisiiim^^m^'f:-- 

[0 1 5 ] 0 1 1 iCTjk-r^Uiciaiii,. ^S.^m^'P 



# 
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[0 1 6 ] la 1 1 {c^-rttiji«cfctt4. Bm&^^ms. 
CH 1 7 ] a 1 1 Km-rtmiciii-fi, ^&w-%tm^ 

J: tf:^y3ftnm S t> 9 {C^je^g enx. eny 
[018] 04®1t^3>:/^'<T>;^«if^i?«£SP©?ll 
C0 1 9 ] S 1 8 {<:^-r»««^5RS;^*-^ > h»i3S lo 

cia 2 0 ] a 1 8 {c^-rai{R^i*jK**-^ > h^BBis 

[02 1 ] 02 o<Dmm±}m.t}'f:-^> h^^g©^ 

[02 2] 02 liHttK:. ?««^mS^*-:v>h^ 

(o^m^rjk-r^mm-c$>^, 20 
[02 3] mmm(nn^mi'}F-r?>tcib<D^mm^i:mm 

Mdmd d b v5r^-rtjiH^0-C*S, 
[0 2 4 ] 0 1 8 (c^-rMMlMmA^}SSI!0^^«:^«: 

[02 5 ] 01 8{C5^-rSJ£¥©l««ft9i«SP©SI»te 

[02 6 ] 0 1 8{C^-r««^«ti«A0<^jEB^^ 

30 

[0 2 7 ] 0 2 6 tmUiC. 0 1 8 {C^rtS^fl5li« 

[02 8] 01 0:7a- . ^^--h<D{*i<DmmmmAfj: 

[02 9] C©^qS©ll2©|ISfi©m*^-r0 16 t 

[03 0 <cfmm<mmicmi>msi7jk-s-. 014 4o 
[03 1] m3<omm<misnc^^m&=s:fjk-r. 01 0 
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[03 2 3 IPr3®ll«S©?^fi8K:«5^5«g*i^Jfr-5igSf8 
[03 3] ^3©^J6©J^filK:fi^iilS©a&{'P4n^^v 

0 1 6 tmwj:isimmvi(>i>. 
[03 4] m3<Dm!i<mi&K:mi>ms<otbr^^mT, 

0 1 7 <!:ISIfil^cSiH^0-c&2>. 
[03 5] ll3©ll«fe©J^MK:^4$|g©1S^3>7*5 

-fT>;^«ifpsiJ©SiSt«ia*mr, 0 1 8 iiii«j&:ra 

[03 6] 03 5©Z^ffl«*-^>h^gp©il# 

[03 7 ] 03 6«:^rt««^a5]5**-y > h^ses 
©Sl»i!ia*^-ryn i'0r&s. 
[0 3 8 ] 0 3 7 {c^-r««^mj5;^7*-^ > h ^ieg 



[039]a317n- - ^-i-- h©4'©Z#*t>«5PI 

[04 0] 2JE#ffa!jO h*i^«9lxtt*>ofcffliSIH* 
*Mf T-5 i *©SiBJ0-C& 

[04 1 ] 04 Ofc^-TEJE^tfasjCv h{c^*ur5teK: 
0r*-5= 

[04 2 ] 04 04cSm^-5. 2ja^tf a;l^-;» h*s^« 
[04 3] 04 2(C^^t»Ji»-C, 5fe{Cffi^L/tSlr3> 
[«=#<DSiM] 

1 Es^tfnd*^' h mssm 

2 WgiJU>i' 
10. 12, 1 4R. L 

1 6 R, L 

18. 2 0 R. L SM® 

2 2R. L S¥ (S8P) 
2 4 

2 6 SUSPar. 5, h 

3 2 wimm- 

3 4 £j£$V<^«it: 

4 4 6ia;^-fe>-!^ 
6 0 
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